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Abstract

Objective: This study aims to identify opportunities to improve surgical equity by evaluating
unmet social health needs by race, ethnicity, and insurance type.

Summary Background Data: Although inequities in surgical care and outcomes based on
race, ethnicity, and insurance have been well documented for decades, underlying drivers remain
poorly understood.

Methods: We used the 2008-2018 National Health Interview Survey to identify adults age 18
years and older who reported surgery in the past year. Outcomes included poor health status
(self-reported), socioeconomic status (income, education, employment), and unmet social health
needs (food, housing, transportation). We used logistic regression models to progressively adjust
for the impact of patient demographics, SES, and unmet social health needs on health status.

Results: Among a weighted sample of 14,471,501 surgical patients, 30% reported at least

one unmet social health need. Compared to non-Hispanic White patients, non-Hispanic Black

and Hispanic patients reported higher rates of unmet social health needs. Compared to private
insurance, those with Medicaid or no insurance reported higher rates of unmet social health needs.
In fully adjusted models, poor health status was independently associated with unmet social health
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needs: food insecurity aOR 2.14 (95% CI 1.89-2.41), housing instability aOR 1.69 (95% ClI
1.51-1.89), delayed care due to lack of transportation aOR 2.58 (95% CI 2.02-3.31).

Conclusions: Unmet social health needs vary significantly by race, ethnicity, and insurance,
and are independently associated with poor health among surgical populations. As providers
and policymakers prioritize improving surgical equity, unmet social health needs are potential
modifiable targets.

Mini Abstract:

We used the National Health Interview Survey from 2008-2018 to identify possible modifiable
drivers of surgical inequities. Among a sample of 14 million, unmet social health needs (i.e.

food, housing, transportation needs) varied significantly by race, ethnicity, and insurance and were
independent predictors of poor health among surgical patients.

Introduction:

Despite significant advancements in the quality of surgical care overall, inequitable
outcomes by race, ethnicity, and insurance type persist.18 Racial and ethnic minoritized
groups have less access to high quality surgical services and worse perioperative outcomes,
with excess postoperative mortality as high as 50% greater than White patients.1~7:9-13
Similarly, those with Medicaid and those uninsured have been shown to have poorer

surgical outcomes, including higher morbidity and mortality.28.14.15 While hospital-based
quality improvement programs such as the American College of Surgeon’s National Surgical
Quality Improvement Programs (ACS-NSQIP) have improved morbidity overall16, stark
inequities in outcomes by race, ethnicity, and insurance remain.’

Our lack of understanding of the mechanisms that drive inequitable outcomes is a potential
reason for these persistent inequities. In order to more fully understand both the problem
and potential solutions, it is important to distinguish between social determinants of health
and unmet social health needs (Figure 1). Social determinants of health (SDOH) are

the conditions in which people live, learn, work, and play and they contribute twice as
much to overall health as compared to clinical care. As such, they are also important
potential drivers of ongoing inequities. Although many specific SDOHs related to so-
called socioeconomic status (SES; i.e, income, education, employment) have long been
demonstrated to be associated with poor outcomes, many clinicians feel too far removed
from upstream community-level SDOH factors, such as availability of public education

and job opportunities, to have an impact.18-23 |n addition, many aspects of SES may be
fixed for an individual patient. In contrast, there is growing evidence that targeted programs
addressing unmet social health needs (i.e. food insecurity, housing instability, and lack of
transportation) of individual patients can lead to improved health outcomes.?4-3*4 Addressing
unmet social health needs is an attractive policy target, as these needs drive outcomes

and are intervenable at the individual rather than the community level. As providers,
policymakers, and insurers prioritize more equitable surgical care, it is essential to have a
greater understanding of the population differences in social health needs that may underlie
surgical inequities.
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This study aimed to identify potentially modifiable targets for improving the equity of
surgical outcomes. In this cross-sectional analysis of a national sample of adults who
underwent surgery in the past year, we examined the association between unmet social
health needs and health status, as well as variations by race, ethnicity, and insurance type.
We chose to focus on three unmet social health needs that have been shown in the literature
to impact outcomes — food insecurity, housing instability, and lack of transportation.24-26
These findings are then placed in a policy-relevant context to highlight opportunities to
reduce longstanding inequities in health outcomes among surgical patients by addressing
unmet social health needs.

Data source and Patient Population

We used the data from the combined 2008-2018 National Health Interview Survey (NHIS),
a nationally representative household survey of non-institutionalized civilians conducted by
the Center for Disease Control. The NHIS is well suited for studying social determinants
of health given it includes a broad range of survey questions on socioeconomic and
demographic factors, as well as specific questions on unmet social health needs, which

are often not available in other national databases. Our study sample included adults aged
18 years or older who reported undergoing surgery in the past year, stratified by race

and ethnicity (Non-Hispanic White, Non-Hispanic Black, Hispanic, Asian or other) and
insurance type (private, Medicare, Medicaid, uninsured). Race and ethnicity in this study
were self-reported based on the following groups in the NHIS: Non-Hispanic White, non-
Hispanic Black/African American, Hispanic, non-Hispanic Asian, non-Hispanic American
Indian/ Alaskan Native, non-Hispanic other single and multiple races. It is important to note
that race is a sociopolitical construct and in this analysis was used as a proxy for structural
racism as opposed to biological difference.

Key Outcomes

We examined differences by race, ethnicity, and insurance in the following outcome
categories: (1) poor health status, (2) SES and (3) unmet social health needs. Poor health
status was defined as self-reported health as “fair” or “poor” compared to “excellent,”
“very good,” or “good,” in accordance with previous studies using the NHIS.35 Our three
SES outcomes included income (<400% Federal Poverty Level (FPL) versus =2400% FPL),
education (less than high school graduate versus more), and employment status (unemployed
versus employed full or part time). Unmet social health needs focused on those with the
most data to support interventions24-26 including food insecurity (worry food would run
out or food did not last before being able to buy more), housing instability (worry about
housing costs), and delayed care due to lack of transportation. Supplemental materials
include detailed survey questions used for these definitions. Because all of these outcomes
are based upon surveys among patients who report undergoing an operation in the last year,
they are reported among post-surgical patients who survived their operation.

Ann Surg. Author manuscript; available in PMC 2024 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Taylor et al.

Page 4

Statistical analyses

Results:

We used survey weights provided by the NHIS to account for complex survey design.
Weighted proportions were used to compare unadjusted differences by race, ethnicity, and
insurance. We then used multiple logistic regression models to systematically examine

the association of race, ethnicity, insurance, SES, with unmet social health needs on poor
health status by adding covariates in a stepwise manner. The dataset was prepared using
SAS (v9.4, SAS Institute), all analyses were conducted using Stata (v17; StataCorp), and
two-sided p<0.05 was considered significant. This study qualified as “not regulated” by the
Institutional Review Board of the University of Michigan due to use of publicly available,
de-identified data. This study followed the STROBE guidelines.

Our weighted sample included 14,471,501 respondents who reported surgery in the past 12
months (Table 1). The majority were female, non-Hispanic White, and had private insurance.
Compared to non-Hispanic White patients, non-Hispanic Black and Hispanic patients were
more likely to be younger, female, from the South, and be insured by Medicaid or uninsured
(Supplement eTable 1). Compared to other insurance types, the uninsured were more likely
to be younger (Supplement eTable 2).

Poor Health Status

Among surgical patients, poor health status varied significantly by race, ethnicity, and
insurance status (Figure 2). Compared to non-Hispanic White patients, non-Hispanic Black,
Hispanic, and Asian patients reported higher rates of poor health. Compared to those with
private insurance, surgical patients with Medicare, Medicaid, and no insurance reported
higher rates of poor health.

Socioeconomic Status

Socioeconomic status—income, education, and employment status—also varied by race,
ethnicity, and insurance (Figure 3). Compared to non-Hispanic White patients, non-Hispanic
Black and Hispanic patients were more likely to report income <400% FPL and less than
high school education. Rates of unemployment were similar across race and ethnicity.
Compared to private insurance, the uninsured were more likely to report income <400%
FPL, less than high school education, and unemployment.

Unmet Social Health Needs

Among all surgical patients, 29.5% reported at least one unmet social need: 16.7% food
insecurity, 22.0% housing instability, and 3.3% delayed care due to lack of transportation.
Similar to SES, unmet social health needs varied by race, ethnicity, and insurance (Figure
4). Compared to non-Hispanic White patients, non-Hispanic Black and Hispanic patients
reported higher rates of food insecurity (32.4% and 28.9%, versus 13.2%, respectively),
housing instability (32.8% and 38.2%, versus 18.5%), and delayed care due to lack of
transportation (6.0% and 4.7%, versus 2.7%). Compared to private insurance, those with
Medicaid and the uninsured reported higher rates of food insecurity (46.1% and 38.9%,
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versus 10.0%, respectively), housing instability (43.0% and 50.8%, versus 19.2%), and
delayed care due to lack of transportation (11.3% and 5.3%, versus 1.0%).

Adjusted Poor Health Status

In logistic regression models adjusted for patient demographics, non-Hispanic Black and
Hispanic patients had 2 times higher likelihood of poor health status compared to non-
Hispanic White patients (Table 2). Compared to those with private insurance, Medicare,
Medicaid, and the uninsured reported higher rates of poor health status. With the addition
of SES factors as covariates in the model, the magnitude of the effect of race, ethnicity, and
insurance status on poor health status decreased but remained significant. In models fully
adjusted for patient demographics, race, ethnicity, insurance, SES, and unmet social health
needs the following variables remained independently associated with poor health status:
non-Hispanic Black race, Hispanic ethnicity, Medicare, Medicaid, and all SES and unmet
social need factors. After adjusting for SES and unmet social needs, the uninsured were not
more likely to report poor health status compared to those with private insurance. Of note,
the effect estimates decreased uniformly as additional covariates were added to the model,
suggesting that these changes were due to adjusting for factors that contribute to poor health
status. There was significant variation of the impact of unmet social health needs on poor
health status by geographic region (Supplement eTable 3).

Discussion:

In this study using nationally representative survey data, poor health status, SES, and unmet
social needs were found to vary significantly by race, ethnicity, and insurance type among
surgical patients in accordance with known inequities. Non-Hispanic Black and Hispanic
surgical patients were more likely to report low income and less than high school education,
however rates of unemployment were similar compared to White patients. One in three
surgical patients reported at least one unmet social need, driven largely by higher rates
among non-Hispanic Black and Hispanic patients. While these unmet social needs likely
drive inequities in health outcomes, inequities by race, ethnicity and insurance persisted even
after adjusting for SES and unmet social health needs. In addition, each SES factor and
unmet social health need was found to be an independent predictor of poor health among
surgical patients. Thus, intervening on these non-medical factors has great potential for
reducing inequities in surgical outcomes.24-26

Inequities in surgical outcomes have been described in many different contexts, however
few analyses have focused on the actual mechanisms that drive these inequities or potential
interventions to mitigate them. Previous studies have demonstrated differential access to
high quality surgical services and poorer outcomes by race and ethnicity.1~7:9-13 while
differences in hospital quality drive some portion of inequitable outcomes, some component
is explained by socioeconomic status and a significant portion remains unexplained.1’
There has recently been increasing attention to the important impact of social vulnerability
on surgical outcomes, however there has been little prior discussion of how to address

these mechanisms for health improvement.36-40 Our findings expand on these studies by
describing differences in unmet social health needs by race and ethnicity that may serve
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as modifiable drivers of inequities that can be targeted for intervention. We focused on
these unmet social health needs (food insecurity, housing instability, lack of transportation)
given there is literature supporting interventions to impact outcomes.24-26 A multifaceted,
interdisciplinary approach at the individual-level is urgently needed to appropriately address
the needs of historically marginalized communities and effectively mitigate inequities.

Similarly, while insurance-based inequities have been well documented, there is less
understanding of which components of insurance design are more protective against

poor outcomes. Numerous prior studies have demonstrated that the uninsured and those
with Medicaid have worse outcomes.28:15 |n addition, there is growing attention to
underinsurance especially among lower income surgical patients with private insurance,
who can face hardship due to out-of-pocket costs and surprise billing.#1-43 We demonstrate
that the highest burden of poor health, lower SES, and unmet social health needs are
concentrated among those with Medicaid or no insurance. However, in fully adjusted
models, lack of insurance was not a predictor for poor health when adjusted for SES

and unmet social health needs. This suggests that insurance expansion alone may not fully
mitigate inequities - addressing patients’ unmet social health needs is needed for optimal
postoperative health outcomes. Further, our findings highlight areas in which insurance
providers could invest for improved outcomes of their beneficiaries by demonstrating the
impact of unmet social health needs on poor health. For example, the Michigan Social
Health Interventions to Eliminate Disparities (MSHIELD) is a collaborative quality initiative
that was developed in partnership with Blue Cross Blue Shield to screen patients for unmet
social health needs (e.g. food insecurity, housing instability, lack of transportation) and link
them to community partners who can meet those needs.** This type of multidisciplinary
model could be replicated in other settings.

Efforts to reduce inequitable outcomes among surgical patients will require both population-
level policies to address the SDOH that are further upstream from health outcomes as well
as community- and facility-level programs to address patients’ specific unmet social health
needs in their own communities. Regarding policy solutions to persistent inequities, we
cannot fully address inequitable care without changing structural factors that reinforce these
inequities in unmet social health needs. Systemic racism and discriminatory policies have
resulted in barriers in access to high quality housing, education, transportation, and medical
care.*>-%0 Qur findings reinforce that the distribution of income, education, and employment
are racialized. Population differences in SES should be targeted by community-level policies
to address historic and ongoing structural bias, discrimination and violence in historically
marginalized communities. As such, federal and state policies that mitigate inequities in
income, education, and housing should be viewed in light of their potential impact of
population health.

In contrast of addressing upstream social determinant of health through state and federal
policy, unmet social health needs are often addressed through individual programs at

the community or institutional level. There is extensive evidence that programs which
target individual unmet social health needs such as food insecurity, housing instability,
or inadequate transportation can improve health outcomes.24-26 Because many of these
programs reduce high-cost, low-value care such as hospital readmissions and preventable

Ann Surg. Author manuscript; available in PMC 2024 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Taylor et al.

Page 7

visits to the emergency department, there is a growing evidence base that shows both
health benefits and cost savings with such programs. Tailoring these hospital-based and
community-based programs to specific surgical populations will be critically important to
mitigate longstanding inequities in post-operative outcomes.

These findings must be interpreted in light of the study’s limitations. First, the NHIS is

a population-based survey, and therefore reports of undergoing surgery in the past year

and all other outcomes are self-reported by design. We were unable to account for what
procedures respondents had or patients that should have had surgery but were unable to
access it, which could introduce sample bias. In addition, the NHIS does not contain detailed
clinical information, therefore we were unable to adjust for comorbidities, which can be
associated with unmet social health needs and poor health status. However, this database is
well suited for this study given it contains rich demographic and socioeconomic data often
unavailable in other datasets, as well as providing the patient perspective on both unmet
social health needs and health status. Second, while we included measures of SES and social
health needs, this list is not exhaustive and there may be other measures of social needs or
SDOH that are not included in this study. However, we focused on the three unmet social
health needs that have the most data to support interventions. Third, although the data are
structured to be nationally representative for all patients, it may not be representative of
specific types of surgical patients. However, aggregate numbers provide insight into the
drivers of poor health among surgical patients at the population level.

Conclusion

In this analysis of national survey data, we found that one-in-three surgical patients have
unmet social health needs. Unmet social health needs vary significantly by race, ethnicity,
and insurance and are each independent predictors of poor health among surgical patients.
These findings suggest that longstanding inequities in outcomes among surgical patients
may be driven, in part, by unmet social health needs. Policies addressing longstanding
inequities in SDOH and patient-level programs to intervene on patients’ unmet social health
needs are urgently needed to achieve optimal health outcomes for a//surgical patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements:

KKT, PUN, and SB receive funding from the National Clinician Scholars Program at the University of Michigan.
SB receives funding from the NIH Multidisciplinary Research Training Program in Lung Disease (NHLBI
T32HL0077449). KR receives funding from the Burke Global Health Foundation in Harvard Global Health
Institute, the Connors Global Women’s Health Research Fellowship Award, and the Mary Horrigan Connors
Center for Women’s Health and Gender Biology. RT receives salary support from the National Institute on Aging
of the National Institutes of Health under award KOBAG056591. RT also receives funding from CMS/MDHHS
Healthy Michigan Plan and the Central Society for Clinical and Translational Research. JWS receives funding
from the Agency for Healthcare Research and Quality as principal investigator on grant K08-HS028672 and as a
co-investigator on grant R01-HS027788. JWS and RT also receive salary support from Blue Cross Blue Shield of
Michigan through the collaborative quality initiative known as Michigan Social Health Interventions to Eliminate
Disparities (MSHIELD).

Ann Surg. Author manuscript; available in PMC 2024 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Taylor et al. Page 8

References:

1. Lucas FL, Stukel TA, Morris AM, Siewers AE, Birkmeyer JD. Race and surgical mortality
in the United States. Ann Surg. 2006;243(2):281-286. doi:10.1097/01.s1a.0000197560.92456.32
[PubMed: 16432363]

2. Haider AH, Chang DC, Efron DT, Haut ER, Crandall M, Cornwell EE. Race and insurance
status as risk factors for trauma mortality. Arch Surg. 2008;143(10):945-949. doi:10.1001/
archsurg.143.10.945 [PubMed: 18936372]

3. Regenbogen SE, Gawande AA, Lipsitz SR, Greenberg CC, Jha AK. Do differences in hospital
and surgeon quality explain racial disparities in lower-extremity vascular amputations? Ann Surg.
2009;250(3):424-431. doi:10.1097/SLA.0b013e3181b41d53 [PubMed: 19652590]

4. Haider AH, Scott VK, Rehman KA, et al. Racial Disparities in Surgical Care and Outcomes in the
United States: A Comprehensive Review of Patient, Provider, and Systemic Factors. Journal of the
American College of Surgeons. 2013;216(3):482-492.e12. d0i:10.1016/j.jamcollsurg.2012.11.014

5. Hicks CW, Hashmi ZG, Velopulos C, et al. Association Between Race and Age in Survival
After Trauma. JAMA Surgery. 2014;149(7):642-647. doi:10.1001/jamasurg.2014.166 [PubMed:
24871941]

6. Ravi P, Sood A, Schmid M, et al. Racial/Ethnic Disparities in Perioperative Outcomes of
Major Procedures: Results From the National Surgical Quality Improvement Program. Ann Surg.
2015;262(6):955-964. doi:10.1097/SLA.0000000000001078 [PubMed: 26501490]

7. Azin A, Hirpara DH, Doshi S, Chesney TR, Quereshy FA, Chadi SA. Racial Disparities in Surgery:
A Cross-Specialty Matched Comparison Between Black and White Patients. Annals of Surgery
Open. 2020;1(2):e023. doi:10.1097/AS9.0000000000000023

8. LaPar DJ, Bhamidipati CM, Mery CM, et al. Primary payer status affects mortality for
major surgical operations. Ann Surg. 2010;252(3):544-550; discussion 550-551. doi:10.1097/
SLA.0b013e3181e8fd75 [PubMed: 20647910]

9. Rothenberg BM, Pearson T, Zwanziger J, Mukamel D. Explaining disparities in access to high-
quality cardiac surgeons. Ann Thorac Surg. 2004;78(1):18-24; discussion 24-25. doi:10.1016/
j.athoracsur.2004.01.021 [PubMed: 15223394]

10. Dimick J, Ruhter J, Sarrazin MV, Birkmeyer JD. Black patients more likely than whites to undergo
surgery at low-quality hospitals in segregated regions. Health Aff (Millwood). 2013;32(6):1046—
1053. doi:10.1377/hlthaff.2011.1365 [PubMed: 23733978]

11. Khubchandani JA, Shen C, Ayturk D, Kiefe Cl, Santry HP. Disparities in access to
emergency general surgery care in the United States. Surgery. 2018;163(2):243-250. doi:10.1016/
j.surg.2017.07.026 [PubMed: 29050886]

12. Best MJ, McFarland EG, Thakkar SC, Srikumaran U. Racial Disparities in the Use of Surgical
Procedures in the US. JAMA Surgery. 2021;156(3):274-281. doi:10.1001/jamasurg.2020.6257
[PubMed: 33439237]

13. Jackson DK, Li Y, Eskander MF, et al. Racial disparities in low-value surgical care and time
to surgery in high-volume hospitals. J Surg Oncol. 2021;123(2):676-686. doi:10.1002/js0.26320
[PubMed: 33616989]

14. Schwartz DA, Hui X, Schneider EB, et al. Worse outcomes among uninsured general
surgery patients: does the need for an emergency operation explain these disparities? Surgery.
2014;156(2):345-351. doi:10.1016/j.surg.2014.04.039 [PubMed: 24953267]

15. Shah AA, Haider AH, Zogg CK, et al. National estimates of predictors of outcomes for emergency
general surgery. Journal of Trauma and Acute Care Surgery. 2015;78(3):482-491. doi:10.1097/
TA.0000000000000555 [PubMed: 25710417]

16. Maggard-Gibbons M The use of report cards and outcome measurements to improve the safety of
surgical care: the American College of Surgeons National Surgical Quality Improvement Program.
BMJ Qual Saf. 2014;23(7):589-599. doi:10.1136/bmjgs-2013-002223

17. Rangrass G, Ghaferi AA, Dimick JB. Explaining Racial Disparities in Outcomes After Cardiac
Surgery: The Role of Hospital Quality. JAMA Surgery. 2014;149(3):223-227. doi:10.1001/
jamasurg.2013.4041 [PubMed: 24402245]

Ann Surg. Author manuscript; available in PMC 2024 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Taylor et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Page 9

Mackenbach JP, Stirbu I, Roskam AJR, et al. Socioeconomic inequalities in health in 22 European
countries. N Engl J Med. 2008;358(23):2468-2481. doi:10.1056/NEJMsa0707519 [PubMed:
18525043]

Meara ER, Richards S, Cutler DM. The gap gets bigger: changes in mortality and life
expectancy, by education, 1981-2000. Health Aff (Millwood). 2008;27(2):350-360. doi:10.1377/
hlthaff.27.2.350 [PubMed: 18332489]

Braveman PA, Cubbin C, Egerter S, Williams DR, Pamuk E. Socioeconomic disparities in health
in the United States: what the patterns tell us. Am J Public Health. 2010;100 Suppl 1:5186-196.
d0i:10.2105/AJPH.2009.166082 [PubMed: 20147693]

Olshansky SJ, Antonucci T, Berkman L, et al. Differences in life expectancy due to race and
educational differences are widening, and many may not catch up. Health Aff (Millwood).
2012;31(8):1803-1813. doi:10.1377/hlthaff.2011.0746 [PubMed: 22869659]

Chetty R, Stepner M, Abraham S, et al. The Association Between Income and Life Expectancy
in the United States, 2001-2014. JAMA.. 2016;315(16):1750-1766. doi:10.1001/jama.2016.4226
[PubMed: 27063997]

van Dorn A, Cooney RE, Sabin ML COVID-19 exacerbating inequalities in the US. Lancet.
2020;395(10232):1243-1244. d0i:10.1016/S0140-6736(20)30893-X [PubMed: 32305087]

Taylor LA, Tan AX, Coyle CE, et al. Leveraging the Social Determinants of Health: What Works?
PL0S One. 2016;11(8):e0160217. doi:10.1371/journal.pone.0160217

Ruiz Escobar E, Pathak S, Blanchard CM. Screening and Referral Care Delivery Services and
Unmet Health-Related Social Needs: A Systematic Review. Prev Chronic Dis. 2021;18:E78.
doi:10.5888/pcd18.200569 [PubMed: 34387188]

Williams M, Perez L, Siddiqi S, Qureshi N, Sousa J, Huttinger A. Building the Evidence Base

for Social Determinants of Health Interventions. ASPE. Published online September 23, 2021.
Accessed April 14, 2022. https://aspe.hhs.gov/reports/building-evidence-base-social-determinants-
health-interventions

Gottlieb LM, Hessler D, Long D, et al. Effects of Social Needs Screening and In-

Person Service Navigation on Child Health: A Randomized Clinical Trial. JAMA Pediatrics.
2016;170(11):e162521. doi:10.1001/jamapediatrics.2016.2521

Berkowitz SA, Hulberg AC, Standish S, Reznor G, Atlas SJ. Addressing Unmet Basic Resource
Needs as Part of Chronic Cardiometabolic Disease Management. JAMA Internal Medicine.
2017;177(2):244-252. doi:10.1001/jamainternmed.2016.7691 [PubMed: 27942709]

Berkowitz SA, Basu S, Venkataramani A, Reznor G, Fleegler EW, Atlas SJ. Association between
access to social service resources and cardiometabolic risk factors: a machine learning and
multilevel modeling analysis. BMJ Open. 2019;9(3):e025281. doi:10.1136/bmjopen-2018-025281
Berkowitz SA, Palakshappa D, Seligman HK, Hanmer J. Changes in Food Insecurity and Changes
in Patient-Reported Outcomes: a Nationally Representative Cohort Study. J Gen Intern Med.
Published online January 6, 2022. doi:10.1007/s11606-021-07293-4

Berkowitz SA, Ricks KB, Wang J, Parker M, Rimal R, DeWalt DA. Evaluating A Nonemergency
Medical Transportation Benefit For Accountable Care Organization Members. Health Aff
(Millwood). 2022;41(3):406-413. doi:10.1377/hlthaff.2021.00449 [PubMed: 35254938]

Kangovi S, Mitra N, Grande D, et al. Patient-centered community health worker intervention to
improve posthospital outcomes: a randomized clinical trial. JAMA Intern Med. 2014;174(4):535-
543. doi:10.1001/jamainternmed.2013.14327 [PubMed: 24515422]

Kangovi S, Mitra N, Grande D, Huo H, Smith RA, Long JA. Community Health Worker Support
for Disadvantaged Patients With Multiple Chronic Diseases: A Randomized Clinical Trial. Am J
Public Health. 2017;107(10):1660-1667. doi:10.2105/AJPH.2017.303985 [PubMed: 28817334]
Kangovi S, Mitra N, Grande D, Long JA, Asch DA. Evidence-Based Community Health Worker
Program Addresses Unmet Social Needs And Generates Positive Return On Investment. Health
Aff (Millwood). 2020;39(2):207-213. doi:10.1377/hlthaff.2019.00981 [PubMed: 32011942]
CDC. Quickstats: Percentage of Adults Aged =18 Years With Fair or Poor Health, by Urbanization
Level and Age Group — National Health Interview Survey, United States, 2019.; 2021. Accessed
June 6, 2022. http://www.cdc.gov/mmwr/volumes/70/wr/mm7030a3.htm

Ann Surg. Author manuscript; available in PMC 2024 August 01.


https://aspe.hhs.gov/reports/building-evidence-base-social-determinants-health-interventions
https://aspe.hhs.gov/reports/building-evidence-base-social-determinants-health-interventions
http://www.cdc.gov/mmwr/volumes/70/wr/mm7030a3.htm

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Taylor et al.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

Page 10

Carmichael H, Moore A, Steward L, Velopulos CG. Using the Social Vulnerability Index to
Examine Local Disparities in Emergent and Elective Cholecystectomy. J Surg Res. 2019;243:160—
164. doi:10.1016/j.jss.2019.05.022 [PubMed: 31177035]

Carmichael H, Moore A, Steward L, Velopulos CG. Disparities in Emergency Versus Elective
Surgery: Comparing Measures of Neighborhood Social Vulnerability. J Surg Res. 2020;256:397—
403. doi:10.1016/j.jss.2020.07.002 [PubMed: 32777556]

Diaz A, Hyer JM, Barmash E, Azap R, Paredes AZ, Pawlik TM. County-Level Social Vulnerability
is Associated with Worse Surgical Outcomes Especially Among Minority Patients. Annals of
Surgery. Published online July 16, 2021. doi:10.1097/SLA.0000000000004691

Diaz A, Chavarin D, Paredes AZ, Tsilimigras DI, Pawlik TM. Association of Neighborhood
Characteristics with Utilization of High-Volume Hospitals Among Patients Undergoing High-
Risk Cancer Surgery. Ann Surg Oncol. 2021;28(2):617-631. doi:10.1245/5s10434-020-08860-5
[PubMed: 32699923]

Diaz A, Barmash E, Azap R, Paredes AZ, Hyer JM, Pawlik TM. Association of County-Level
Social Vulnerability with Elective Versus Non-elective Colorectal Surgery. J Gastrointest Surg.
2021;25(3):786-794. doi:10.1007/s11605-020-04768-3 [PubMed: 32779084]

Liu C, Maggard-Gibbons M, Weiser TG, Morris AM, Tsugawa Y. Impact of the Affordable
Care Act Insurance Marketplaces on Out-of-Pocket Spending Among Surgical Patients. Annals of
Surgery. 2020;Publish Ahead of Print. doi:10.1097/SLA.0000000000003823

Liu C, Tsugawa Y, Weiser TG, Scott JW, Spain DA, Maggard-Gibbons M. Association of the US
Affordable Care Act With Out-of-Pocket Spending and Catastrophic Health Expenditures Among
Adult Patients With Traumatic Injury. JAMA Netw Open. 2020;3(2):e200157. doi:10.1001/
jamanetworkopen.2020.0157

Chhabra KR, Sheetz KH, Nuliyalu U, Dekhne MS, Ryan AM, Dimick JB. Out-of-Network Bills
for Privately Insured Patients Undergoing Elective Surgery With In-Network Primary Surgeons
and Facilities. JAMA. 2020;323(6):538-547. doi:10.1001/jama.2019.21463 [PubMed: 32044941]
Michigan Social Health Interventions to Eliminate Disparities. Accessed June 13, 2022. https://
www.michiganshield.org/

Feagin J, Bennefield Z. Systemic racism and U.S. health care. Soc Sci Med. 2014;103:7-14.
doi:10.1016/j.socscimed.2013.09.006 [PubMed: 24507906]

Poulson MR, Beaulieu-Jones BR, Kenzik KM, et al. Residential Racial Segregation and Disparities
in Breast Cancer Presentation, Treatment, and Survival. Ann Surg. 2021;273(1):3-9. doi:10.1097/
SLA.0000000000004451 [PubMed: 32889878]

Poulson M, Cornell E, Madiedo A, et al. The Impact of Racial Residential Segregation on
Colorectal Cancer Outcomes and Treatment. Ann Surg. 2021;273(6):1023-1030. doi:10.1097/
SLA.0000000000004653 [PubMed: 33234793]

Blanco BA, Poulson M, Kenzik KM, McAneny DB, Tseng JF, Sachs TE. The Impact of
Residential Segregation on Pancreatic Cancer Diagnosis, Treatment, and Mortality. Ann Surg
Oncol. 2021;28(6):3147-3155. doi:10.1245/s10434-020-09218-7 [PubMed: 33135144]

Diaz A, O’Reggio R, Norman M, Thumma JR, Dimick JB, Ibrahim AM. Association of

Historic Housing Policy, Modern Day Neighborhood Deprivation and Outcomes After Inpatient
Hospitalization. Ann Surg. 2021;274(6):985-991. doi:10.1097/SLA.0000000000005195 [PubMed:
34784665]

Graetz N, Boen CE, Esposito MH. Structural Racism and Quantitative Causal Inference: A Life
Course Mediation Framework for Decomposing Racial Health Disparities. J Health Soc Behav.
Published online January 8, 2022:00221465211066108. doi:10.1177/00221465211066108

Ann Surg. Author manuscript; available in PMC 2024 August 01.


https://www.michiganshield.org/
https://www.michiganshield.org/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Taylor et al.

UPSTREAM

DOWNSTREAM

Page 11

Distribution Transportation

Social

and Availability networks
o Determinants accessibility andh(c)ltljsilr:ty of public and Policies
g of Health of food 9 private
Y c
= ke
o €
< o
= >
© )
[F] . . -
T Social Health Food Housing Lack of £ proarams
S Needs insecurity instability transportation | 45 9
5 —
E
o —
—_
ras)
c
8 . Poor wound Asthma Missed
Medical Care healin exacerbation,  appointments, Surgeons
Qutcomes hvboal cg;nia wound delayed 9
yPogly infection presentation
Figure 1:

Social Determinants of Health, Social Health Needs, and Medical Care Outcomes

Note: This figure displays the upstream and downstream social health contributors to
physical health outcomes, as well as outlines the levels of interventions that are used to
address each of these contributors (social determinants of health, social health needs, and
medical care outcomes). Food insecurity, housing instability, and lack of transportation are
used as representative domains of social health needs due to the literature supporting their
impact on physical health outcomes.
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Figure 2:
Poor Health Status Among Surgical Patients by Race, Ethnicity, and Insurance, 2008-2018

A: By Race and Ethnicity
B: By Insurance
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Socioeconomic Status Among Surgical Patients by Race, Ethnicity, and Insurance, 2008—
2018

A: By Race and Ethnicity

B: By Insurance
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Figure 4:
Unmet Social Health Needs Among Surgical Patients by Race, Ethnicity, and Insurance,

2008-2018
A: By Race and Ethnicity
B: By Insurance
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Demographics of Surgical Patients, 2008-2018

Surgical Patients

Weighted N (N)

14,471,501 (45,495)

Age
<25 6.6%
25-34 12.3%
35-44 12.5%
45-54 16.0%
55-64 19.8%
65-74 18.1%
>75 14.8%
Gender
Female 59.9%
Male 40.1%
Race and Ethnicity
Non-Hispanic White 78.1%
Non-Hispanic Black 9.9%
Hispanic 8.5%
Asian or other 3.5%
Insurance
Private 45.9%
Medicare 33.3%
Medicaid 12.0%
Uninsured 5.8%
Income
<400% FPL 58.8%
>400% FPL 41.2%
Marital Status
Not married 47.4%
Married or lives with partner 52.6%
Region
Northeast 17.1%
Midwest 25.6%
South 36.8%
West 20.5%

Note: FPL = Federal Poverty Level.
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Table 2:
Adjusted Odds of Poor Health Among Surgical Patients, 2008-2018

aoOR”
Race and Ethnicity
Non-Hispanic White Ref
2.28 (2.10-2.47)
2.10 (1.92-2.30)
1.60 (1.40-1.82)

Non-Hispanic Black
Hispanic
Asian or Other
Insurance
Private
Medicare
Medicaid
Uninsured
SES
Income <400% FPL
Less than high school education
Unemployed
Social Health Needs
Food insecurity
Housing instability

Delayed care due to lack of transportation

aOR

Ref
1.71 (1.57-1.87)
1.66 (1.51-1.83)
1.50 (1.29-1.74)

Ref
6.14 (5.52-6.82)
10.53 (9.63-11.53)
2.79 (2.46-3.17)

aOR

Ref
1.52 (1.38-1.67)
1.29 (1.16-1.44)
1.36 (1.15-1.61)

Ref
2.81 (2.49-3.17)
3.91 (3.51-4.35)
1.45 (1.48-2.09)

2.22 (2.05-2.40)
1.71 (1.57-1.86)
3.25 (2.99-3.53)

aOR

Ref
1.41 (1.23-1.62)
1.20 (1.03-1.41)
1.21 (0.96-1.54)

Ref
2.20 (1.84-2.62)
2.54 (2.17-2.96)
0.91 (0.71-1.17)

1.74 (1.56-1.95)
1.61 (1.42-1.82)
3.14 (2.80-3.53)

2.14 (1.89-2.41)
1.69 (1.51-1.89)
2.58 (2.02-3.31)

Note: aOR = adjusted odds ratio. FPL = Federal Poverty Level.
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*
aOR adjusted for age, sex, region, survey year. Reference groups for SES: >400% FPL, greater than HS education, employed. Reference groups
for social health needs: no food insecurity, no housing instability, no delayed care due to transportation.
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